In this paper, we study the Barnes-type Narumi polynomials with umbral calculus viewpoint. From our study, we derive various identities of the Barnes-type Narumi polynomials. MSC: 05A19; 05A40; 11B68
Introduction
As is well known, the Narumi polynomials of order α are defined by the generating function to be t log( + t)
Let r ∈ Z > . We consider the polynomials N n (x|a  , . . . , a r ) andN n (x|a  , . . . , a r ), respectively, called the Barnes-type Narumi polynomials of the first kind and those of the second kind and respectively given by n (x -r).
In the previous paper [] , N 
From (), we have
Let C be the complex number field and let F be the set of all formal power series in the variable t:
Let P = C[x] and let P * be the vector space of all linear functionals on P. L|p(x) denotes the action of the linear functional L on p(x) which satisfies L + M|p(x) = L|p(x) + M|p(x) , and cL|p(x) = c L|p(x) , where c is a complex constant. The linear functional f (t)|· on P is defined by f (t)|x n = a n (n ≥ ), where f (t) ∈ F . Thus, we note that 
is a vector space isomorphism from P * onto F . Henceforth, F denotes both the algebra of formal power series in t and the vector space of all linear functionals on P, and so an element f (t) of F will be thought of as both a formal power series and a linear functional. We call F the umbral algebra. The order o(f (t)) of a power series f (t) =  is the smallest integer for which the coefficient of
The sequence s n (x) is called the Sheffer sequence
and
From (), we can derive the following equation ():
Let s n (x) ∼ (g(t), f (t)). Then the following will be used:
where f (t) is the compositional inverse of f (t) with f (f (t)) = f (f (t)) = t,
Let us assume that s n (x) ∼ (g(t), f (t)) and r n (x) ∼ (h(t), l(t)). Then we have
where 
From () and (), we have
By (), we see that
and we recall (). Thus, we havê
Therefore, by (), () and (), we obtain the following theorem.
From (), we can derive the following equation ():
where
Thus, by () and (), we obtain the following theorem. http://www.advancesindifferenceequations.com/content/2014/1/182
By the same methods as in (), () and (), we get
By (), we get From (), we note that
By (), we get 
By the same method as (), we get
From (), we can derive the following equation ():
Now, we observe that 
has at least the order . By () and (), we get
Therefore, by () and (), we obtain the following theorem. 
From () and (), we can derive the following equation ():
Thus, by (), we get
. , a r ). ()
By the same method as (), we get
From (), we note that, for n ≥ ,
Now, we observe that
is a series with order greater than or equal to . By () and (), we get
whereâ j means that a j is omitted. http://www.advancesindifferenceequations.com/content/2014/1/182
Therefore, by () and (), we obtain the following theorem.
where C n are the Cauchy numbers with the generating function given by
By the same method as the proof of Theorem , we get
Now we compute the following formula () in two different ways:
On the one hand, On the other hand,
Therefore, by (), (), () and (), we obtain the following theorem.
By the same method as the proof of Theorem , we get
where n - ≥ m ≥ . and (). We let
From () and (), we note that
Therefore, by () and (), we obtain the following theorem. Therefore, by () and (), we obtain the following theorem. http://www.advancesindifferenceequations.com/content/2014/1/182
